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isfiw^ ^ 0 A ^ sw-r ^ *^ j^fiK $ SI* 

Bo 

mm-':^&^±<Dm^mm\zmytiimm^m^-t^xm 
t. 

mmm9t^mm^mpim(ond^->-A^yf^mmi,zmm-^n 
rcm^^m^ifi-Lxm^n^z^mmLTzmzmmm^ff 

m^-r^xmt. ^-i-*, mtzm^^&iz^i^i-^nrzm 

[0 0 0 1] 

^K^t^ Z.t\Z^-:> T^^SrfT 5 RW^MSS^SM' 
[0 0 0 2] 

[0 0 0 3] Slt^JS^B«^gSlC«TN 
\Z^f^%<D%^S.(0 1 / 2 ;5«S*{CfiJffl ^ntS.^^^Z.t\Z 

[0 0 0 4] zay^'^fi-mmizi^iiyr. 
^f^yt<D±x(D^m^^mzmmvj:^iir^&^ 



(2) 

2 

L. Wh ite and G. N. Taylor:J. 
Appl.Phys.45 4718 1974). d 

-f i7 n:^» ^-^-c ;W^^ia-&t)-ttfcRWS-7jl/5^;^ ^- 
x^'Xy^<fc^l^$nT^^-& (Toh r u Ko i z 
umi and Tatsuo Uchida Pro 
ceedings of the SID. Vol.2 
9/2.157.1988). 
10 [0 0 0 5] Z.<Di:.oUWtW.^')i-mt.\^f&.^^'^— KT 

x^%\zn\.. ^im^\z^ms.-)5^^'m^-t^%<D^ 

[0 0 0 6] \^ti^\^U-m^. ±M-Xm.\ZUW.(DK^W'Z 

[0 0 0 7] S2 5tt. y ^ 7- ^Cf-^ V'') ^ 7.-i5^\zm 
T. TTFTj tier. ) 1 ^*-r^*S2©¥B0T 

$>D. 02 6a, 02 5tC*-r«»fS^X2 6-X2 6 
\Z. i'DA, ^>^;i^75:£:*^e>fiK?>1«^«y-hA'XiE 

[0 0 0 8] y-h«@4^S-r)Ta^2±Ci^ffitC^ 
{bxU3> (S iNx) , K{b->Ua>- (S i Ox) J^Ci: 

4<D±:l5(D^-}•mm^&5±\z^t. #aM->'ja> (ti 

T. Ta-S i J tK-r. ) , ^iSS->'Ja>, Cd S 
fz, ^m^m6<Dm:fj<Dmmz\,t. y-xttS7 

¥««s:l6 i:«R?:^{l!lC0i^SPlC«, I TO ( I n d i u 
m Tin Oxide) 9 *^*»g» 

[0 0 0 9] 02 5{C^-rJ:5tC, y-X«ffi7{CJ4y 

50 -h;N*7iBi^3 ^:H9^©y-^i^iftlK5^«^-e3SSMT 
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3 

iffi7*3j:t/KW-f >fl;ffi8«. TFT 1 ^^^eJcU, KT 
FT UJT.'f ■;/^>i^*^©^fie^WbTI/^-2>„ ' 
[0 0 1 0] 02 5i5j;t;C0 2 6lr*fTFTl*Wr 

^ais 2 ^s«^iet^B«*sfi(riiffl l j; ^ i:-rn«. 
[0 0 11] 02 7ts, 7 -if-^ V^) 7.:f3^\zm 

lie.nSTFtl l?£*-r^S1Sl 2®2F®|2IT'St), 

02 8«. H2 7 (C^$n-5^f^ffi^X 2 8 -X 2 8*^ 
6J.fc»rffi0Ta&^, ;tf7Xfit*o*g^tt©S«l 2± 

iHi 3*^*st,i{c¥fTtcis:tte)n, ^-vn7.mu \ s*^ 

[0 0 12] y-h«ffil 4SSoT»«l 2±<7>ikffi 

\z. mvUn>. K{b->U:3>:'^ci'A^e.fiE^y-h«6 

#^1 5*^'?^fiic^nTi.^^» y-httsi 4w±*(7)y* 

-h«giS:Ml 5±{Ct±, a-S \ t£.Ei)^^^^'=^MWm 
1 6*^?^fie$nTI/ii.. #5»^^^1 6 0M«gKJC«, a 

-S i fiEti^ibiS.^::iy^ ^ Vm 1 7 75tJ^fiit$nTli 
^. "-*CDZl>^'i7 hUffil 7±(ctiy— 1 8*^* 

>mffii 9*^«ajg*KsnTVi-g). v-;^msi8fc 

\t. f- vnTsWM. 1 3 hw^o^- vmmm. i s 
^T-3^M•r^^i^^iL.T«tgr^y-7./^'7.^^^2 3 
j&i^i^^nTiis, y-h«ffii4. y-hseigtMi 

5, i^»#:gl6, ri>:J'i7h«17, y-7.«®18 

*5j;0;h'U"f >'BS1 9«, TFT 1 1 *«B£-r^<, 
[0 0 13] ^ &{C^®±(Cliic(Dtaa52 0 a^Wb, 

«*e^M2 o*tjgfig$n^o *-^seg^M2 o±ic«, s 

Wmffi2 2dsm^n. SM«ffi2 2«r:>37/7 h4^- 

;i.2 i^^LTFi/'f ymM \ 9 t^i^^nxii-s. 
[0 0 14] «±cD<J;5{c:, TFT 1 1 
1 2±{C*^^€ifeK2 O^Jgefef Xy^>i/ 

m^m\'^xmmmwm2 o©^B('aa5 2 o a^g^tc 
j^fig-r^iii^^'T'^, eigi52 0 a<£*-r-s>^«i«eiai^2 

0±frS««iffi2 2«rJ^^-rSilttCJ:oT, ^gCGD 
[0 0 15] 

mmiim^\y^oi:.t^^m\ 02 5*3cfco:0 2 eti 

*$nsj;'5tc. Slt«fii9 tv-;^A*;^iE«ii 0 t$ 



(3) 

ns. b*^L.?^i*^*^., 0 2 7i3j;U^"02 8(r^$n^J; 

5tc, v-7.n7Mm2z^f-vwiBm\^i.\z. s 
s*«® 2 2 -^MWimm 2 0 ±c^n-eti}^fi!t-rntf, 

fltiaiCDj;3firBllli9 a«^STa5-5, 
[0 0 16] «*®»gS:|S]±-r-5;t«?)Htt. 
2 2tt^®Sffi«*t:*c#Vi{af»S Lfc*ioT. 
02 7*5cfct/0 2 8T«SMtt®2 2SgB«. 'fr^^^ 
K2 0 5:^bTy-XA*7.BBIl2 3±tcm^nTt> 
10 ^. 

[0 0 17] Mmmm.2^\-i.. 0^52 0 a**LTI.i 

PD^^ieigE2 0 arBl®j£HI52 0 bgB5i-*iy- 

X A'xsa^ 2 3 ± ^«-r ^ X ^ > i/^^*^'^ u fc« 

W«*6iBiM2 OtCJ;-5*6ii:*^fT<2n-r, 
2 0±^CJ^^£$nSSi^««i2 2 i:V-7.A*XgE«g2 3 

[0 0 18] SiTc, X«l 2±©±ffilcagB2 0 a^W 

■rs*^«e»K2 o<&j^^-r-5fc«e). sw«ffi2 2=&A 

^--y^t^n. dlgB2 0 alCj;oTS#t1l®2 2® 

i; -& i -5 f^mif-^ -5 . 

[0 0 19] Slt«ffi2 2*i. »«1 2±trj^ 

fi£^nfc?iiHibm®T*^y'- vmrn 1 4±cD«iBgHP5i- 

W¥^#:H 1 6 (r>l.\zmmmm. 20$:^L-TJ^fi£Sn 
fc»^, S«mffi2 2 1 6 iCd^ 

Ti^O. aiKWlcSW«@2 2*ty-hmffil 4 tl^CJ; 

3;^d;SiHe**fcL. s««S2 2 h'^^m^m i e 

ffitC^^^Jl'^rJ^figLTL^VV TFT11W#14^® 
Tilt's. y-H«ffil 4i:SWmffi.2 2i®rBT 

30 \Z. -K^tS.'Si^-!^mj)'i%0£.t^Z.h\ZfS.^. ^n^,oig 

[0 0 2 0] 2|s:»Hj®aW(J, ±K!!»Pp^SS:«etU> ^ 
[0 0 2 1] 

40 'SMnmmi^^n^w.Wimm.Wu-&^^^mzii\'^-z. m 
[0 0 2 2] ^yt. i^wm.. ff\%immmzM^nt:i 

[0 0 2 3] ^SSi^:/^fiUT^^6]ifi«$n 
50 e.©A*f3tS:SI*-r'5S««ffi^£*-r5RS*a!j8cS«* 
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5 

[0 0 2 4] l^KT. *^BJcr)SWM?^fii«*g«*5ctai' 

[0 0 2 5] *»H^(CtSA«. SM^jS^B«S^S««> 
Wte GD fia5<7)gH?iJ/N" ^ - > 1^— T ^ Sit M W b 

S tc^fJtST •& IB^^iJ/'? ^ - > JgfiKT S fc'tt T J; 
[0 0 2 6] ifc*»?gtc:fitAtS, 

!icD40%a±i:bTl^^fci6, iSl^MM^^WS^i 
[0 0 2 7] 

n, y- h n7.WM 3 2 e. h «® 3 3 U 

Tti'S. y-hA*Xiai^3 2«, ^4«gibT^tgLT 
[0 0 2 8] y-h«ffi3 3 5rSoTS«3 1 ±0^® 

ic, ^{b->u=i> (s iNxy> mity^j^y (s i 

Ox) 7S:<l:*^e.l!g*y-h«eiiilli3 4*tJKfiK$nTt^ 

y- hnm 3 3 <D±^<Dy- hmmm 3 4 ±fcti, 

#^SK>'U=i> Ta-S ij ilET. ) , 

S->.'J3>, Cd S e;^i;i:*^e>*S'2>¥^<*:«3 5;i^J^fig 

^nxi-i-s. ^mi^m3 5(Dm^^\z\t. a-s itiE 

5 Afi t'd^ e.fi)c^ V-7,«@ 3 6 TS^fiMJ^fiKS n. 



(A) 

6 

[0 0 2 9] 0 2lC^tJ;ptC, V-7>«a3 6{Ctl, 
y- hnxE^ 3 2 fc«tlJ$(Dy- hiteigkll 3 4 

3SS-r^v-7>A'7.iEiS3 9*^'»»E$nTt.i^. y-x 

7>iB^3 9t)> V-7.«a3 6 t|W|«©^MTJ^Eg$n 
Tt<^.2>. y-H«il3 3, y-hi^^)«3 4, 
3 5. y-7,«@3 ejs.tatKW'f >«@3 7(4. »M 
h5'>v7>^ (ei>T.. TTFTj tlBfo ) 4 0 5:«fig 
10 KTFT4 O^X-f ■>5^>^m^0«tB5:Wr^. 
[0 0 3 0] y-hA*7.iB^3 2, V-Xy\*7>iB^3 9 
*5j:C;tTFT4 0 ^goT. «S 3 1 ±^®lcW«*eSi 
^4 2;^tj^fiK$nTl^-5. fl-«i?&»ll4 2CDSM«®4 

3*^jgfiK$n-£.««tc«, %m^x9t^mmwmzy& 

-f >«®3 7©gi54i'{C«3>37/7 h;}x-;i.4 Zif-^^^ 

nxtv^. W^*&ig:l^4 2©}^fig;&a^. ;inf;:a>iS' 

^SB3 0 5rf^J«-rSf^©MSgJl®A'7y4^$:/h^< 

[0 0 3 1] -Wl\Z. jg?ffiHOJl$«l OMmfiATT* 

^. W«$6^^4 2©ejg|54 2 aJ^fi£ffi®±{CT;i/5::: 

S3 8«=l>^i' h/f:-;U4 3{C*3tiT, YV^ynM 

3 7 t^iggiSn-S. $?,tC^O±lCtt, BBr6ll^4 4*t}^ 

[0 0 3 2] *^S4 5±{C«. :^5-y^' JU:$'4 6*^}^ 

fiESn^. :*3^-7'C;i'^4 3 1 ©situ® 

:$'4 6 a*SJgfiE$n. SItmffi 3 8 tr*ff6] bfiV^M^C 

«llfe«y-f;i/:S'4 6 b*sj^fiK$ti-5, :*3-7-7'f ^i'^ 

4 6±©ikffifCtt, I TO (Indium TinOx 

ide) fi.Eis^^^^w^mmA.iiim^^n. s^ic 

[0 0 3 3] tuffiMS^ 31. 4 5 tJ. KUnM 3 8 t 
:7^';i.^4 6 ai:*i-i5t-r-5J;'5tr**[p]LTfli^t>-ti:?) 

n. »spb^ic^s4 9*iaA$nTSwa!?Kas*s« 

3 0^^'^fiKf^» 
40 [0 0 3 4] 0 3«. 01*5j:!>'H2{C^2n-5[HO€: 

5KW«@3 8s»«3 I ±izm^r^m^:^m^ 

iJiBJ-r-SfrBElTS)!?. BI5«, ia3©xes7TfflVi 
e.n-5VXi7 5 1 cr)¥®0T*^. 04 (1) tt. 03 
OXigs 4*^L, 04 (2) 0 3 0Xes 7^^ 

04 (3) 0 3(DXlSs 8€r^t. 04 (4) 

0 3(DXg s 9 
[0 & 3 5] XSs iT^it. :)1y7.tti£A^^bt^mmii 
<D&m3 l±lCXA'>^iJ>i^fefCj:oT3 0 0 0 A<D 

50 m-^(D^yi^)v^mm^m^L. zo^mm^t^huv 
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^, I@s2Ttt, :/'^XvCVD*fetCj:oT4 0 0 0 

[0 0 3 6] le s 3 T«, ^t^^ftJl 3 5 tU^m-^ 1 
0 0 0 A«a-S i It, a>^^ hS4 1 

400AOn+^a-Si gt^ :ic7D)©T'5SicWtC?]^fi2 
■r.5o J^fig^tXfcn+lJa-S i iU^'a - S i 

4 1^M^'t^o xes 4T«. *«3 KD^ffilrl*;^. 

2 0 0 0 A®^U"/x>^M*7./-^-;/^&tCj;oTfl^fig 

— 7>«®3 6. Fl^-f >«M3 7*5j;y:y-7.;t7,i3^ 

3 9$fl?jKL, T F T 4 0 dt^fig-r^. 04 (1) fi, 
Igs 4*TOi!aa*l7^©TFT4 0*^?^fiK$nfea 
«3 1 (DI^SEIT^-S.. 

[0 0 3 7] Igs TFT4 0^?^J5feb;'S:»« 

mmmmm4 2%m^-r^. xss6t«, *:h'j 

V 7 7 fe:j3 J; D^>* 7 -r X ^ > ^^iS ^ ffl I ^ T w«*ei» 
^4 2tC3>^i7 h*-;W4 3^M^-t^. Xigs 7T 

5{c*$n^-7Xi7 5 1 ^mi^TK^m^s am^m^ 

(Dn^t^fzmz. 1 2 0'C~2 5 O'COiKHTfiSaa 

^ffofCo 04 (2) (C, ligs 7 ST©MSII7tg0 

a^K3 1 <7)»f®0^^-r. V7.i7 5nctt, si*mffi3 

jfiT^^J^S 1 a:^57F^gij{c^jsK$nTt/iS„ 

[0 0 3 8] ligs STtt, 04 (3) tC*$n-5J:5 
\Z. 3j^h^v7>l>5 0^H-pT*«*6#Ji4 2 5:X<y5^ 
>yL/Tig$H*^0. 5 /imrodbgP4 2 a^rJ^^T^o 
CWi^, t-^VVVTsVb 2\zm^M.^n^^. 035 5 0 
a©:ft*i:oTab-5fcfe, i£bgB4 2 a fc$;t:^/5^tnfc 
J^{C}^^$nS. t£.Tz. 3>37i' h3t;-;W4 3*5ctlXT 
FT4 0±<D*tS«5ii:li4 2«, >f: h ki^T. h 5 0 J: 

[0.0 3 9] XSs9T'«> #«ite^Bi4 2±^ffitC7 
;l.5X>>AlS:J^fiKb, 04 (4) \Z^^n^^r)\Z^ 
gP4 2 a±lCSWflffi3 SSrJ^fiK-Ti). c:«4^ffi(DS« 
3 1 ^. SW«iS3 8 ^W1-^»ffi5 2 tr^. S*f« 

®3 8«, ^m.mmmA2\zm^^tirzuy-5'i^v^-- 

;i/4 3 *^LTT F T 4 0 O H l/'f >«® 3 7 

[0 0 4 0] ^m.^m.mA 2±.(D{hW>A 2 a(D^mt. 
VT.^ 5 l©}^t»t, hki^X h 5 0®IS$, F^-fX 



(5) 

<? 

[0 04 1] £A±(DXetCj;oT, S»t«ffi3 8 Sr^-T 

■sass 2^&ttfc. ^tz. ±.m<Dmmx&zid^^x. w 
^*6igii^4 2©K7'rx->^>i^p#^i?&ft< tT, aas 

4 2 a©i«$H^ 1 um<i:Ufc*ffi3 1 ^m^Z.tfi^X' 

1 ^»«5 9 i-r^. 

[0 0 4 2] 0i{r^$n-&^;^oKS4 sicjgfigsn 

■5«@4 7«. TO;0^?.fiKO. J¥S«1 0 0 

0AT*-5o E[&1^4 4. 4 8tt, 4^U-f 5 K;'=£i:^m 

0* L/j: Vig^^tt v—^U^J Sr X 5- U - >OTiJT^ ^ <h 

*Sfl5i^-r-g)Ci:lra;oT., IKS4 9*^*ffiA3ns. m 

7. hfK^H (.^Jli'lAm. mS,^ : Z L I 2 3 2 7 ) tc, 
^^^SttiijM (^)l^itm. (Sfp^: S8 1 1) ^4. 
5%iiALfc^<D$:ffllsS, 

[0 0 4 3]. 06«, KMnms 8^m-t^mm.5 2. 

20 5 9 ®S*f#ttW?i'JSSS^T»fffl0T*?>. SWSffi 
3 8 ^*-r-5«« 5 2,5 9 ±tCJSin^g!{bJ*«^fli 5 

m^-t^. SWSJ?^lt«^ge3 OtCiJViT, X«4 5 
i:jKS4 9<i:OHST*®l'^-fnfcl^)l. 5T$)^<75T, 

mi^E!^btt««J3i 5 3fcj:?Jfa«5 4«aJf*«*^ 
1. 5(D>bO*fflV>TViS, SS5 4<D±gB(C, ^(D^ 

* h -^^ 5 6 \t. Kmmm 3 s jcsis 3 1 tc*f 

bTA*fft6»TAW-r^A#*7t5 7«5^, *tS3 1® 

30 ai^:)&[6]{cswTsma^5 8Sr«^m-rs=k'5tc, 

[0 0 4 4] SiJ^fflg«5 5lCAW$n-5AW7t5 7(7) 
AWA 0 *^^b$-&TSW«@3 8 5 8 

aij^-r^c:t{cj:oT, si*«ffi3 8cDSit!|#tt*^»e. 

*f«ffi3 8 i:jgfa4 9S;*5:<i:i<D:^#»C*Dtt^M*f#'l4 

[0 0 4 5] 0 7«, if^m<Dmm<DKMm.m3 

■r^s«5 2, 5 9©S*t!NFtt2:*-r^/^-7-efe^o » 
40 ;K 5 2 (DSItWtttSfl^ 6 0 -C^^n, Ste 5 9 <DS*f 
#14«ft^6 IT^SnS. 07t:fetiT, AW^ieS: 

=boTAi*-r?)7twKW3S««, 0 = 0° ®^t'*f-r^ 

^|6l«:^(^tC, )!i,'i^075i?)CDjg^tbT*^nTl^'5). 
titz. 0 7{CS5^T^-rtt^6 2«, ^^P^fe^ (Sl^b 

5 2«SWi^tt^*t-fili6 OIJ, AW^^«/h$l^«^ 
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[0 0 4 7] SW^MfB**^B3 0±(r*:h^;U5^^ 
3 0 ©ft«g>&[^i]'^Oi£tSt?t 5 8 <D^m<Ditm^ 

[0 0 4 8] msit, ^mM<D-mmmm-^'&^s.^m 
j^raS^sss o<Dafe?^iii7tic*fr-5SW7t<Des:c 

3 OfcJ;oT«^^nS-7-t*>5'^^LTViS, EWM 

ssss^g«3 o<Da6^*-r.'^w2«, afe^asTts: 

[0 0 4 9] *IISS©}g^©SS*^<K^B«S^S« 3 0 T 
«, SWmffiS 8SrJ]^fiKL;t®*t«a4 dmiZifEWhX 

8*tjsS4 9BffliJ, •r;^it)*.jSS4 9«t;t5«PS-r^ 
[0 0 5 0] s^tc, *^igcDjg^-e«, #«i$e»)i4 

2<D/-^^-->if=S: ]f^^Jiy^>ifmzJz^Tn-Dft 

ti'jmmiz^^'yx.y hjL.y^yifmz^-z>xn-:>xh 

[0 0 5 1 ] HfFt2IISga)}^SitC*5liT«. m^=E 



(6) 

fcttnt't, ;ti:A«'M IM (Metal-Insul 
a t o r -Me t a 1 ) iS^-1'^-h\ A''JX5';i 

[0 0 5 2] m9it. :$.^m<Dmm(Dmm^^-tmw.3 
i(Dm^(0KMmm3 8^7nvrzw-mmx'$>^o s.mn 
m3 8±\z\t. mmti&i^m4 o\zm0Si-^n^au4 2 a 

=^irLxa33 8 a*^*^MIiJ{C5^fi£SnTI/iSo 
nt*se., SWIli®3 8CDiii^3 8 acD^mU^ti. t'<D 
10 SS^«ffi3 8<£<!:oTfe|wI«-C^.S. cn«, W^lfeigfe 
1^4 2±fCOgB4 2 a*JgfiK-r-5l^tffll/»e)n^*:hV 

7. i7 5 1 3 8 iz^it^-r^mm\z. m csh^j 

/1^->T'3i7tffi«5 1 a^J^figUTl^-SitfeT*^. 
[0 0 5 3] ifilfB4 2 a ^rJ^fiS-r-SfcfeCOTjx h VT.^ 5 

i<D^Kiimm3 siz^jt^-r^mmiz. ^n^nrnta^ 

m^U-^^->(D]&^miS.5 1 a^lSff-r^^:tfcT#^ 

fSlCi65.1li:3nST'-5'a*ili:*cL. t-h-^XP 5 1(D 

20 a, &stt«®3 8tc>fc*jS-r-g>^J®ro7f;hvxi7 5 1 ± 
•?-n^'nieii;iB^j/i5'->-eji^®:®5 i a*sj^ 

fiK^nsfe*, i:3®jEW«ffi3 8fc*fjiS-r«.SB^J/l^ 

[0 0 5 4] Sfc, 0 9 tC^Stl§i£bgB4 2 att> 2 8 

^$:fflliTPfiK$nTli^„ OgPS 8 a©;*:^S«, fc 
t^tfffffiJg4>t(D^:^itg*5 Mmi 1 0 Mintb. « 
$H0. 6Mmi:L, ^^1^.*^ 3 8 iC^t^ 

30 jts-r^mi$,X'<D^y>yA\zmmL. mo(D^lkm^t^<D 

tt, 3 0 0 wmx 3 0 0 ym, 3 2 0 X 2 4 0 , 

[0 0 5 5] ft^. KMm.WLWaWL^^m.m.3 (i(r>m^s o 

a54 2 a(?)f^fig;&fe, S^^-HTici'^HdaiL^ciisD 

[0 0 5 6] 3 8 <DW.ii^^<f& a > 3 

40 <S)(r)\f,y=f-if'i\s-^<f£.-Dtziz^\Z. #irP®RS*m®3 

[0 0 5 7] R±©J;5tC, *IISlOJ^S|{cd;n«, S 

EII3 9 i:SWfl;S3 8 tcDSeiiiTSA^'^bf , *fcS 
l*«®3 8)lig:gl5w*^iffi»IK4 2 ±«IH]O^^Vj:< 

i^S3 0cD«S^S<4*i(6]±-r§. ^fc. Si*«®3 8gB 
50 ^^tC:j|^fi!t$n?)Og|54 2 a«5p«IiJJCESSn, Sfc$fe 
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II 

[0 0 5 8] -^fz. :^-mm(D^mz^n\t. Ht[fi20a54 

[0 0 5 9] 0 1 0 «. :^%m(Dmm(DmmT$>^Km 
mm^Bm^mmi 3 o<Dm^mv$)D. miiu. mi 

tte)n> y-h;\'xiB«ii 3 2A»?)«y'-h«ffii s 3 

[0 0 6 0] y-httSl 3 3SrSoT»tRl 3 1 ±(D 
±mz. ^{b'>'J3> (S i Nx) , K^k>'Un> (S 

i Ox) ^t'A^^figsy-hSfiiftiii 3 Atm^^nx 

V^'-S. ^r-hm@l 3 3®±:&®';7*— h*fi»^l 3 4± 

tc:«, #^SKv'J=l> (jJ^T, fa -Si J tlB 

-r. ) , ^iKffiv'Ja>, CdS e;a<!f*^^fi!c?.^l^««^ 

gi 3 5*tj^fie$nTVi^o 3 sOTMj^gpfc 

«. a - S i tiEffi^fSL^Ziy^^i? Vmmi A 1 *^*J^J5K 

1 3 6*^aa?^fiK$n> fdi:^©=i>i$'^ 4 i± 

\Z\1i.. V-7>«S1 3 6 t|HHttC5'^'>. tU-rx>. 

[0 0 6 1 ] 01 1 ir*-rJ:5tc. V— Xtt^l 3 6IC 
(i, y- h A'7.E*S 1 3 2 ttuJiEWir-- hifg^^ 1 3 4 

•5. V-XA;^gBilSl 3 9«, m^iatLTiltgbTti 

?>. V-7>A7>gB^ 1 3 9 fc, V-7,«® 1 3 6 

#Sil 3 4, *^<t:gl 3 5, V-7.nMl 

K >«s 1 3 7 tt, mm.h^>'j7.^ rr 

FTJ tte-r. ) 1 4 O^^figL, ^TFT 1 4 Ott, 

[0 0 6 2] s*rmffii 3 Btim^-^n^w$.\z\t. ^ 

7;SH^13 2. y — 7.A7,E^1 3 9. T F T 1 4 0 *3 
ctt)^i£b^l 4 2 a^SoT, Sffi 1 3 l±^jgiC*ai^ 
igkKl 4 2*^?gJjfe$nTliS. *tt8il6ig!lSl 4 2Htt, 
i£bgBl 4 2 atciiSU/iagBl 4 2 b;5^*^i;^, h'U-O 
3 7^5i-!r«. :3>^^ h*-;H 4 3*^*J^fi£$ 
nxt^^. iKS^^gSl 3 0 €f^fi£f -SI^Oj^SH/f 
©A*7^>'4^*/h3<-r«;'£:«&, digpi 4 2 b©ig$Hl 



(7) . 

mz. m^Bm<Dm-^\t \ o wmRTTS)^fcj*T*-f>. 

Sfc, OSei 4 2 a(Dtf->^tt, 1 0 0 MmaT*W* 

ui-i, agsi 4 2 a7!)^}]^fiK$nTi.>s«g«t±<^)'fl-*s*e^ 

4 3(c:*3tiTH^-1'>«ffil 3 7 i:Jg^$n^<, $5) 
tc, -€-cD±lcBHl^]IKl4 4dtJ^fi£$n«, 

[0 0 6 3] K^mMi 3 Sit. mi 1 \z^-^n^^o 

\Z. y-h;N*7,i2^1 3 2®— ^:}3cklXV-7,/\'7,S2*g 
10 1 3 90-^tcW^*6»^l 4 2^^UTai:$n^<fc 

Bj^i.i^^/i^"5itgt/j;-5. 3 8cDA5'- 

\Z\t.. OSBl 4 2 a?£Jgj*L:^tJfilJ£i:-rn«J;Vi. * 
J^c. 3 8 i:y-hA7.g2«Sl 3 2 4^J;0;y- 

XA'7.^a^l 3 9 i:©«e^^fi:*^^i;5<i:^fc«, MM 
fSlS^J-tttifbgPl 4 2 a<l:Ji^fieb;^i.i;^fi8;frn«J: 

20 [0 0 6 4] S«l 4 5±{C«, :^5*-7^';U^ 1 4 6 
*^*Jgfi£^n/l). 1 4 6«. »tS13 1® 

\^\.tiK^mm\z\t. m.^(oy^)v^ 145 b*^'j^fi£$n 

-5. ^15— T'^'^U^ 1 4 6±(D^®lc(i, lTO;^ti7>^ 
^>fiK-53W«@l 4.7, $^{C:-^0±ICE|6]^1 4 8*« 

[0 0 6 5] 1 3 1 > 1 4 5 SWSffi 1 3 8 

t^-f;!^^! 4 6 ai^^-ifef^ipJCWIB^.^ttT^:* 
30 |6]LTft!i^t)#?.n, 4 9*iaA$nT 

sMSjs^«^sai 3 OTj^^fiK-r-s. 

[0066] mi2\t. 01 1 t5<i:a^01 2tC^^n-5 

{h^^mr^K^mm i 3 8 $rs« 131 ±.\zm^T^ 

2 0Iga 5TfflVie.n-5-7Xi7 1 5 1 ©^®0T& 

El 3 (1) 01 2«)XiSa4«'*b, 013 
(2) 01 2cDISa 5S:^b, 013 (3) «, 
01 2<DXea 6$r^L, 013 (4) li. 01 2 ©X 
40 igaSSr^U, 013 (5) 0 1 2 CDXg a 9 Sr^ 

[0 0 6 7] XSa lT(a> ;^J57./ct<!:*^?>fiK^Sfi»14 
©*tSl 3 l±(CX/'?-v^"J>i'ffitC<toT3 0 0 OA 

vif^ymm^TS:siy^yif\zii-Dxn^-~>^^n 

t/i. y-hA'XE«|l 3 2*3j;Z>*y-hm@l 3 3$rJ^ 
fig-r-S, Xga2TfJ. 7'5XVCVDffitCJ;oT4 0 

0 0 A©;p$og{t;v'Ja>*^e.fie'5y-h*6^^i 3 

4S:}^fiS;-rS. 

50 [0 0 6 8] iSa 3Ttt> ^^^#:S1 3 5 t7:ti>J¥$ 
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1 0 0 OAcDa-S i l<hs n >^ ^ hi 1 4 1 t^^t^ 
JP$4 0 0 A©n+Sa-S i Ht^COWilTiiJ^WtC 

HC0/1^-:r>^S:fTV\ #^#1 1 3 5i5j;U:=]>3' 
i7 hSl 4 ISrJ^fiKf ?>o Iifia4T«. SIS 1 3 1 (D 
^SlCiS^ 2 0 0 0 AcD^r'J 7'x>^S^7./'1-y^'?£tC 

n-oX. y-X«®13 6. KP-r >«^il 3 7*Dj:t^' 
V-7.A'7.gEIS 1 3 9 SJ^EKL. T F T 1 4 0 *^*^fiKf 
^, 013 (1) ±ga 4^T"®Mai^7^C0TF 
T 1 4 0*«J^fig$nfc«Sl 3 IWifBST*?). 

[0 0 6 9] Xga TFT 1 4 0 SrJ^fieLfcS 

« 1 3 1 ±^®fc:3j-^ h U'v'T. h (^p°p^ : O F P R - 8 

0 0) ^ 1 2 0 0 A<Djp$tC^*b, El 1 4lC^;^tl-5 
VX^ 1 5 1 SrffltiT, 013 (2) H^3n^<k-5 

ifbaS 14 2a $:?^fiS;-r-5o l 5 1 JCfi. 

®@ 1 3 8 © J^fiKM^lCH 1 4 tC^ $ J; 5 Id, 
T-^1-RJ#«jg7tffiJ^l 5 1 a, 1 5 1 bAt^T^MIiJtCJ^ 
fifc^nXI/^S. 3g3t«S«l 5 1 aCDESD 1 «, J|^® 
J^l 5 1 b(DilgD2<i;0fc::'^#<?^fiS;$tiTVi^o 
tAtf. ago 1 «1 0 jLtmtra&t). il^D2li5Mm 

-ea&s, BgDi. D2«. -e-n^'n 2 0 Mm£AT*w 

SLti. *^SE©J^^T«, 2 aSWjg^t^^ 1 5 1 
a, 1 5 1 b^WT^VX^' 1 5 1 ^ffll/ifctttlt'fc. 

vxi' 1 5 1 is;irnctt[s^$n;:ti.i. iETtfflJ^ii i m. 
fim^s^T^i. 013 (2) tc^^nsi^jc, 

OBBl 4 2 a ^ft^*tnfc}|^t*t(C5i^fiET^. 
[0 0 7 0] Ig a 6 T-«, 1 3 1 ±^®{C4^ 'J -f 
5 HSJUMSrl MmroJW^JC^^Ub. 013 (3) \Z^^ 

xmmmmmi 4 2{cn>5'^' h*:-;n 4 3 stj^sk-t 
■5, 

[0 0 7 1] a 8 OgB 1. 4 2 b ^^T^W^ 
«6ig!^l 4 2±^B(C01 3 (4) \Z7^^n^ii^\Z. 

013 (5) H^^n-SJc'StCifhgPl 4 2 b±(CSWm 

@i 3 B^n'^--y^t^. RmmMi 3 sta. 
^m.m \ 4 2izm!&^nrz:3>-^^ h*:-;n 4 3^^;^ 

UTTFT 1 4 0©KW>II@1 3 7 tSi^SnXti 
■5. SW«@1 3 8©/"«^-^>^lltlC, #^«egiKl 
4 2<DT«5t; hd^^fiic^ifigBl 4 2 afi. m 

[0072] Og|5l42a <DJg«(S, V7. 1 5 1 <D}g 
4^, digei 4 2 ai;»iC^:!}^h^vXh(DjpS(C<t-pT$!l 

1 4 2 a®ft«, fiSBl 4 2 a©J^fig», f^ft^ffla^-T?) 



(8) 

;i 1 J; o T ^ tc i: -5 C t # -5 . 

[0 0 7 3] 01 o(c^$n^te*«*si 4 sizm^ 

$n-5«ffil4 7«, TO*^e)fiK»3, 

1 0 0 0 AX$)^o «@ 1 3 8. 1 4 7 ±CDi3[^^ 1 4 
4> 14 8«, iii^U-f 5 Hfii:^^*^. mi^-t^Zt 
(CioTJ^Bg^nTt^^, ««131, 145rBUCli. 

10 ;ittd<fc-DTjSSl 4 9*^ttA$nS. j^fal 4 9ib 

{>^)li7l±m. mSi^ : ZL I 2 3 2 7) tC. T^^ffitt 
KS.^ : S 8 1 1) ^ 4 . 5 %igA 

[0 0 7 4] 0 1 5 tt. :^mm<DK»imm^»^mm i 

3 0®SS*»ttCOiiJS(Cffll^e.tT?>SI*«l 7 OcDSiig 
Xg$:i5iBJ-rSXg01rfeO. 016(i. 015<D&X 

m^mm-r^wimmx$>^o xsbiT«, 01 e 

(1) {c^T±5ir, jp$i. imm©:tf7 7> (fflS 
20 ^. 7 0 5 9 : 3-:^>i^aS) 1 7 1 CO— 

kv7> h^^^JftUT, fct;t«OFTR- 8 0 0 (^^ 
JiS^bttSS) *JfFSL.<«5 0 0 r pm~3 0 0 0 r pm 

3 0 0 0 r pmT-3 OU^rplM^L. b'>'Xl-17 2Sr 
1. 2MmfiK^L;t. 

[0 0 7 5] XSb 2T«, U'v'T.hl 7 2Srl 0 0*C 
X3 0^m-:f'J^-i/V. lSb3T«, 016 (2) 

ic^-rj;^)i3. uiJ'xhi 7 2±\zinm<Dm^mmi 5 

la. 1 5 1 bSWf ^if;h-77.i7 1 5 l^BBSLTSI 
30 ^t^ffl-V XSb4-e«, 016 (3) iZ^-TJiViZ, 

i^vx h 1 7 2 ^m^v. s« 1 7 1 mm^z^Mmtm 
RttjgcDiibgpi 7 4*j^ji£Ufc. mmmtLx, 2. 3 
8%©NMD-3 (^j^jieftas) '^m^^fzc 

[0 0 7 6] Xgb 5T«. ^7X*«1 7 1 ±«dbg5 

17 4^i?^L<«l 2 0'C~2 5 OV,xmmM-t^ 

016 (4) iz^^ n^xviz Ait tnx^m^o) 

1 8 o'xzxso^r^mmn^n-oTzo xmh6x\i. m 

16 (5) tC^-r<t-5tCfigEl 7 4$r?^j6gLfc»«l 7 

40 1 ±iz^mmmm 174a ^m^vrz, ^mm»^ 1 7 

4a<!:bT«. Jj^ U 5 H1»lliSr<?S U < «9 2 0 r p 

m~3 5 0 0 r pmT2 0#ra7.tf>=l- MrioTS 
*-r-i), *^ii®J^«iT'tt. 2 2 0 0 r pmT2 OM^I 
^^U. 1 /im<Djp$®*«8«eiS:li7 4 a^fiKI^Lfc. 

mmmmm 174a osu 1 7 4 

i!ig|5l 7 4 

[0 0 7 7] XS b 7 T«, 016 ( 6 ) tC^T J: 5 (C 

^mmmm^i 7 4 a±\z^mnmi 7 b^m^vfz. ^ 

JSSIK 1 7 5 t LT«, T^l/ajn-^A. --y^r^k i7n 
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©Jl^tS. 0. 0 1ym~l. 0 jurngS^^'jibTli 

tlrJ:oT#S»lll 7 5>&PEgL;t. 7 5 

ifbgBl 7 4(C»-3TJgfig;$nfc*«^Siflil 7 4a 

17 0 

[0 0 7 8] 0 1 7 Kmm 1 7 0 ©KWiif ttCDSi]^ 
ti^tSJBJ-r^fi'JffilllTab^. ?^S^*;gSl 3 0 
{cffl^ie>n-5»«i 3 1 , 1 4 5t5j;z:K?sai 4 9^® 
)BSt^«>' ^n^'n*5i. 5T*So 7 ocd« 

?f ffiT-«Ht(T* 1 . 5 <nm^^wmimm n i^m^^x 

7 e^sitffii 7 0(c««$-ttT« KMm. 
1 7 0OSWi|#14^£«y*bfc, 

1 7 5 (D^MtffiS 14 9 «a)i«l^{C*5ttSKW#ttt 

[0 0 7 9] 017 \Z7f^mo\Z. Kmm'&<Dm^\%. 
S»« 1 7 0 lcAl*-r-5 A*f3t 17 9 1 8 0 S: 

■^h-^JV^:^-^ 1 7 8T^!±l^*;i<i:lCj;oTfft)n 
-5. MW«17 0{C«, ^CD^«l(C*fL^S0SrfeoT 
AWt^ 1 7 9 A^AW-r^o * hv;i.^^-^ 1 7 8 

^mnmi 7 5±«Ai^5ti 7 9:*tfigft$n-5,'i^^®s 

SW«i 7 0®fe^::&i^Hc@^$nTt.i5, A«7ti 7 
9 WAW^lSe Srf^ATAW^t 17 9 «^«»^ 17 5 
tCi^m^tl 8 0<D^«^£ai5e-r-5^:<!:trJ:oTS« 

[0 0 8 0] 01 xmns.e tKm^is.ti<Dm% 

^^-rifyyX&i>, A»t:^S0T-*^AW7tl 7 9<D 

j^Of}^'E>(DmmtVX^^tiXi,^^o 6 = 7 0° (DK^ 
3^^$rPl, 6> = 6 0° <Z)S«3iS5:P2, 0 = 40" 
©S*f3SS^P3. 6> = 3 0° «SW3^S^P4, e = 
-3 0° <DRI*^a[4P 5, 0=-4 0° <DSi*3iSS: 
P6, 0=- 6 0° <0S*f?4SSP 7, 6I=-70°<D 

[0 0 8 1 3 01 8T-tt, ll{bv^;^.->':7A®m2pafe 
«OSW!|#ttft^S:ffi^8 IT^LTliS. 0 = 3 0" 
®RI>f3SSP 4{4. 0 = 3 0° CD^ftV^^v-'^AcDS 
*f^SP 1 0 J;t3=bffitlT43l3, 0=-3O"OS«^ 

1 i<tD'&®nTti?>z:t*^'*ij^. 

[0 0 8 2] jy.±©J:5{C, *IISg©J^^tr<J:n«. ?K 

e.fiE'SOgBl 4 2 a±»CflgRl 4 2 a iriOoTJ^fiKiS n 
fcOeg 14 2b ^^-r ^W^Sfiig:^ 1 4 2 ±{r> tbSB 1 
4 2 btriG^fcSWtt^l 3 8 S:}^fig-r§, GSE 1 4 2 
a®}|^4^Sr©J19-r-S^:t{CJ;-3T. Siff^^tSt^flf ti^W 
T-5Slt«ffil 3 8*^#f)n, Sft^^SS^gSl 3 
0 ©«^Sifi:*«|B)±'f -5. 



(9) 

[0 0 8 3] ttia!®Jj^h x'Xi' 1 5 Itt. 01 9ic^-r 
J;ei/j;=b©iJrfflli^C0*W^bli. 019 (1) Ttt, 
3g3^M«15 1a. 1 5 1 b<Di!g®i«*^-7X^' 1 5 1© 
)^.®a«*f)4 7 %T-abO> 019 (2) T"«iS7t®^l 

5 1 a> 15 1 b<0i^ffia*^'VXi7 1 5 l©^a«®4 

1 

[0 0 8 4] 0 2 0 jS^®** 151a, 1 5 1 b*^ 

i^BI|CD4 0 %0l±S:i5i6«VX^ 5 1 , 1 5 1 ^rfflV^ 

T^fie$nfcsisr»(i7 5, 1 7 sfcisit^A^f^se 
10 tKMm&t(Drm^^-r^yyx^^c x^^mex 

a&-5A*f3t7 8, 1 7 8 ©K*r5^««, 0 = O"(D^tC 
MT-5:ft*0©*f^(r. M-'i^OA^^oKgliLTg^n, 
Tl/i-So 0 = 7 0" <DSW3tS$:P2 1, 0 = 6 0° « 
JSW^a^^SrP 2 2, 0 = 4 0" ©SI^^S^P 2 3, 0 
= 3 0° ©SW^a^P 2 4, 0 = 2 5° CDSitSiSSr 
P 2 5, 0=-2 5° ©RW^«^P2 6. 0=-3O 
° ©S*f^9^€rP 2 7, 0=-4O° «SS*3iS5:P2 
8, 0=- 6 0° <DSS*3SlS*P 2 9, 0=-7O''© 

20 [0 0 8 5] 02 OTtt, SfcK^b'x'^^v'i^AWSip 
efeSOSWItttfill^fiSEIS 1 8 IT-^L-Xti-S). 0 = 
3 0° (DKM^mP 2 4\t. 0 = 3 0° <D^{bVif:^i-> 

■>'AOSW?SSP 3 4ctDfe«nT*5 0, e=-30° 
<DRM^S.P2 7feSfc0=-3 0° «^{k-7i/:^v'> 

A©sit§^SP3 7 ^ohmnxi^^zittm^o 

[0 0 8 6] CintC^b, 3i7t®«l 5 1a, 15 1b 

A^'^®«©4 0 fctAt^S 5%©*h-77.^ 1 

5 1 ^m^^xmm(n^i^xKm^(DKmw^^m2 i iz 
^-r. 0 = 3 0° (D^m^mP5 4[t. 0 = 30° 

= -3 0° (DSW^SP 5 7 t)S:^c0 = - 3 0° Wi^fb 

•^if^'>'yL.(DRm^mp 4 7 jcofe^^oTv^^^t*^ 

[OO8 7]02 2ti, iS^tffi:^ 1 5 1 a , 1 5 1 b© 
V7.i7©|^®«{c:tB«)^fiJ^5^{b$-B-fe^h^Xi7 1 

5 lSrffltiTf^figb;^cM*t«<D0 = 3 0° TWSWS 
^•r. 02 2Ai^dig|5a)t>J^^4 0%e;±<i:-r?>;ii:<C 

40 ^-ox^i^^K^mcDKmm^n^n^z.f^m^. z.<d 
m\z. 7i-^hUi?7.h<Dmm'^. mm. mmm&m^mn 
■t^z.t\zj^-:>x. agpcoffl#4^a[^gS!r$ijwr^- 
t-f)^x^, z-rnz^-^xKM^ii^mmxt^. ^tz. 
mmmmm(r>mm'^mmiz^-o xhRm^a^Mmx^ 

[0 0 8 8] *ftig<D}g^<DS*fS?^^**SB 1 3 0 

x\t. Kmmm i 3 8 ^m^Ltzm-^m^B 1 4 9m\zii 

50 3 8 7&t)KS 1 4 9 -r;S:fc-6^ai 4 9^JCS«I» 
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i5)c^^©.J9-l'flgei 4 2 aSrJ^figLTtltnt'fc. 1 
3 l^BlcoaSl 4 2 aSrJi^figLTfeJ;!/^. S:^. WM 

■>'^>i^^^t UTTFT 1 4 0 ^ffll^i-SZi'T^'f 

h ^) ^ 7.mm-ij^<jywMmm.'^^7mm. \ 3 0 icoi^^t 

[0 0 8 9] 1^ ^ 13. **]!igW)^MT'«*«Siteiiill 1 4 
*««6»^1 4 27it#'J-1'5 H«IJg<D«^{C«, 7 
%)J:l>. WffiliteiiiWl 4 2 tLT7j?'J-f 5 K«BM 

[0 0 9 0] ;fi£*5, MffillSS©j^ffifc:tei^T«, 

^ > i^^T t LT T F T l^TUiig Lit 

/it^l^M IM (Metal-Insulator 
-Me t a 1) y-f:*-- H\ A'U J^^'Ji f Srffl^^ 

[0 0 9 1] 0 2 3 tt, :^^m(Dmm<Dmm^mmr^ 
rztb(D^mmx-&^o :^mm<omm(Df^mi.. m^o^m 
2 iz^r^oizwa^mmvrzRmmri^y-^ h u 

7 1 5J^^b;t3:tT*^» HfejgTtSTUi, 0 2 3 

^1'©®^i:TFT4 0Sr1gBe-r-5)¥#«:«3 5 ©JgfiEffl 

[0 0 9 2] 0 2 4 «, nfejEpti 7 1 0m^-:^m^m 
m-r^rztb(Dmmm-(!$>^o ;i;iTii. setr^^n^ 

[0 0 9 3] 5t-r, S«3 ic^iBf;:, 02 4 (i) »c 



(10) 

/<? 

G, CB^3a^?g-lf^t)-&TSie<£Sbfc1»lli7 1 
[0 0 9 4] ^L^T. 024 ( 2 ) {C^T J: ^ {C. 

©V7.i7 7 2^£ffliiTii3tb, mrnvtzmz. R^mm 

3 8&.^(Dm^t, TFT4 1 ^ffifiJc-r^*^#:«3 5 

10 i/icJ;oTS{|^ViT. 02 4 (3) (c^-rJ:5C, H-e 

jg7tH7 1 ^Jgfifebfc. 2 0 0^:^11^^101^ 

[0 0 9 5] eil±<0J;-5{i:, *IIM®J^^lcJ;titt\ H 
fijig3t^7 l<£J^fifeUTSit«ffi3 8l^^«a55^(DS#t 

-r-5a«4 5±(ciie3i7tM7 1 ^mm-r^m-^izit^ 

§^ ^ 1/ ^ ^ ^ i: ^ ^ . 
[0 0 9 6] **SSOJ^8lT«, Hfejgkw 7 1 (D«i|sf 

tvT. mm^^m-^^rzTi/'j)im'B^m^'^rz^^^ ti 
-Tf^y^'^m^^fzT ^ )vmm^ fzt.x\fm±/\yv 

T^;U777.->Ua>yji/VX^7A (a-SlG 

e ; H) . $3^K^\tm<DU9.^:^y^t^E<Dm^^h^M 

30 i:=t)5%jy,Tlc, J;DifFiL<«l %eiTfc;iS<t'5lc 
[0 0 9 7] 

SSlc:J:n«. HfifB[H]OgB»ie?ijn37->*t|gi--efc^ 

n^±mm\z^$^\zm^\}mh^^Mmr^ ^ t*^'simt 
ten. ^n^-'ni5i CEJiiA"^'- >TiS7tffi^*^'J^^^ n 

[0 0 9 8] ^rz:^mM(DKMmm^Bm7jkmm(Dmm:^ 

(D^Sffl©4 0%«±<i:T-5C<i:(lJ;D. jESttfiKiJ-*^ 
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